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(54) ANTISTATIC SHEETUKE ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antistatic sheetlike article having excellent antistatic effect 
applied to its surface by providing a coating layer to the back surface of a sheetlike article and not 
obstructing processing such as printing or the like by the application of antistatic capacity. 
SOLUTION: The antistatic sheetlike article consists of a sheetlike article and a coating layer of a 
composition, which comprises a potassium and alkanolamine neutralized type ionomer or a potassium 
neutralized ionomer and glycerine or polyethylene glycol with a mol.wt. of 250 or less, and antistatic 
properties are applied to the surface of the sheetlike article. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An antistatic sheet-like object characterized by for a potassium and an alkanolamine 
neutralization mold ionomer or a potassium neutralization ionomer given to a rear face of a sheet-like 
object which has the surface and a rear face, and this sheet-like object, a glycerol, or molecular weight 
consisting of a coat layer of a constituent with 250 or less polyethylene glycol, and giving antistatic nature 
to the surface of a sheet-like object. 

[Claim 2] An antistatic sheet-like object according to claim 1 with which unsaturated-carboxylic-acid 
contents are ethylene and the unsaturated-carboxylic-acid copolymer (A) which is 10 - 35 % of the weight, 
and base resin of an ionomer is characterized by being neutralized by alkanolamine of an amount which is 
neutralized by potassium ion of an amount which corresponds to 70 - 100-mol% on the basis of a carboxyl 
group of this copolymer, and corresponds to 1 - 40-mol%. 

[Claim 3] An antistatic sheet-like object according to claim 1 with which base resin of an ionomer be 
neutralize with potassium ion of an amount which unsaturated carboxylic acid contents be ethylene and 
the unsaturated carboxylic acid copolymer (A) which be 10 - 35 % of the weight, and correspond to 70 - 
100-mol% on the basis of a carboxyl group of this copolymer, and a glycerol or molecular weight be 
characterize by 250 or less polyethylene glycol contain in the range of 0.1 - 9 % of the weight of copolymer 
(A) hits. 

[Claim 4] An antistatic sheet-like object given in claim 1 thru/or any of 3 they are. [ which is characterized 
by said sheet-like object being a thermoplastics film ] 

[Claim 5] An antistatic sheet-like object given in claim 1 thru/or any of 4 they are. [ which is characterized 
by being formed by thickness said whose coat layers are 0.1 thru/or 20 micrometers ] 

[Claim 6] An antistatic sheet-like object given in claim 1 thru/or any of 5 they are. [ which is characterized 
by giving said coat layer in a form of aquosity dispersion liquid ] 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the sheet-like object with which 
antistatic nature was completely given to details more also without processing in the surface by preparing 
the coat layer of a specific resin constituent in the rear face of a sheet-like object about an antistatic 
sheet-like object. 
[0002] 

[Description of the Prior Art] When dealing with plastics, fiber, paper, etc., and these are charged, the 
various static electricity failures may be caused. In order to prevent this, generally the antistatic agent is 
used. As an antistatic agent, a low-molecular mold organic compound like the surfactant of an anion 
system, a cation system, and the Nonion system is known, and they are used for the high molecular 
compound which constitutes a material using the translatability to the surface, applying these on the 
surface of a moldings, or blending them. 

[0003] Since such a low-molecular mold antistatic agent has a problem in the durability of effect, using a 
macromolecule mold antistatic agent is also performed. In order to form a thin electrification tightness film 
in the moldings surface with the method of blending with the high molecular compound which constitutes a 
material also in this case, the method of applying a liquefied antistatic agent is adopted. 
[0004] The technique of applying a liquefied antistatic agent has some dominance points compared with 
the method of blending with the high molecular compound which constitutes a material. For example, when 
a macromolecule mold antistatic agent is blended, a possibility that the physical properties of mold goods 
will change a lot with the poor compatibility may be high, and the fabrication itself may become impossible 
depending on the case. On the other hand, a spreading type antistatic agent can give sufficient un- 
charging nature only for the surface, without completely influencing logy [ of mold goods / MORUHO ]. 
Moreover, if a spreading type thing is used to using a lot of antistatic agents to a workpiece, small quantity 
required to form the layer of a several micrometers surface is sufficient for the thing which is actually 
necessity with a combination type. The aquosity dispersion liquid in consideration of a spreading mold 
antistatic agent with such an advantageous point especially environment, and handling nature could expect 
various antistatic uses, and the antistatic dispersion liquid of various classes have been developed. 
[0005] As one of such the liquefied macromolecule mold antistatic agents, the aquosity dispersion liquid of 
the potassium salt of ethylene and an unsaturated-carboxylic-acid copolymer are known. Although these 
aquosity dispersion liquid can form the spreading film excellent in the durability of the antistatic effect, 
they have in dryness the defect that un-charging nature falls. The method of adding polyoxy alkylene glycol 
and a multiple-valued hydroxyl-group content compound to aquosity dispersion liquid is proposed in each 
official report of JP,4-339849,A or JP,8-231791,A in order to improve such a defect. 

[0006] The resin constituent of the ionomer of a potassium salt mold and polyhydric alcohol is extruded as 
an interlayer, and manufacturing a protection-against-dust nature layered product is also already known. 
To JP,10-193495,A In the layered product which consists of a three or more-layer layer whose at least 
one layer of a surface layer is a thermoplastics layer To at least one interlayer who adjoins this 
thermoplastics layer, thermoplastics (A), It consists of the potassium ionomer (B) and polyhydroxy 
compound (C) of ethylene and an unsaturated-carboxylic-acid copolymer. The protection-against-dust 
nature layered product which comes to prepare non-charged **** with which it comes to mix (B) (C) at 
0.1 - 30% of the weight of a rate to (B) is indicated to at least 5 % of the weight or more. 



[0007] 

[Problem(s) to be Solved by the Invention] It is common to apply an antistatic agent to the surface which 
should carry out electrification prevention as it accepts to the above-mentioned conventional technology 
in the antistatic treatment of a sheet-like object. However, although it is necessary to perform processing 
processing of printing etc. to the film surface, spreading of an antistatic agent tends to produce problems, 
such as causing poor printing. 

[0008] Although giving the antistatic engine performance to the surface resin layer of a layered product by 
preparing an ionomer constituent as an interlayer gives the outstanding advantage of not spoiling printing 
nature to a surface resin layer, with the means of this conventional technology, the troublesome actuation 
of an interlayers extrusion and laminating is required, and to be able to give the antistatic engine 
performance to sheet-like objects, such as a film, with means, such as easier coating, is desired. 
[0009] this invention — a person — ** — a potassium — and — alkanolamine — neutralization — a mold 
— an ionomer — or — a potassium — neutralization — an ionomer — a glycerol — or — molecular 
weight — 250 — less than — a polyethylene glycol — a constituent — a sheet — ** — an object — a 
rear face — a coat — carrying out — things — a sheet — ** — an object — the surface — any — 
processing — giving — things — nothing — antistatic — a sex — it can give — things — having That is, 
the purpose of this invention has grant of the antistatic engine performance in offering the antistatic 
sheet-like object used as the hindrance of processings, such as printing, while the antistatic effect which 
was excellent in the surface by preparing a coat layer in the rear face of a sheet-like object is given. 
[0010] 

[Means for Solving the Problem] According to this invention, a potassium and an alkanolamine 
neutralization mold ionomer or a potassium neutralization ionomer given to a rear face of a sheet-like 
object which has the surface and a rear face, and this sheet-like object, a glycerol, or molecular weight 
consists of a coat layer of a constituent with 250 or less polyethylene glycol, and an antistatic sheet-like 
object characterized by giving antistatic nature to the surface of a sheet-like object is offered. By 
antistatic sheet-like object of this invention, base resin of 1. ionomer is ethylene and the unsaturated- 
carboxylic-acid copolymer (A) whose unsaturated-carboxylic-acid content is 10 - 35 % of the weight, and 
is based on a carboxyl group of this copolymer. It is neutralized by alkanolamine of an amount which 
corresponds to potassium ion of an amount, and 1-40-mol% which corresponds to 70-100-mol%, 1. Base 
resin of an ionomer is ethylene and the unsaturated-carboxylic-acid copolymer (A) whose unsaturated- 
carboxylic-acid content is 10 - 35 % of the weight, and is based on a carboxyl group of this copolymer, 
potassium ion of an amount which corresponds to 70-100~mol% neutralizes — having — a glycerol or 
molecular weight — 250 or less polyethylene glycol — this copolymer — ( — containing in per [ A) / 0.1 ] 
thru/or 9% of the weight of an amount — And a thing neutralized by alkanolamine of an amount which 
corresponds to 1-40-mol%, 3. That said sheet-like object is a thermoplastics film, being formed by 
thickness whose 4. aforementioned coat layers' are 0.1 thru/or 20 micrometers, and giving [ 5. 
aforementioned coat layer ]-in form of aquosity dispersion liquid ** are desirable. 
[0011] 

[Embodiment of the Invention] [Operation] this invention is based on the knowledge that antistatic nature 
is given to the surface also without any processing, when the coating constituent, the potassium 
neutralization ionomer and the glycerol, or molecular weight containing a potassium and an alkanolamine 
neutralization mold ionomer gives a coating constituent with 250 or less polyethylene glycol to the rear 
face of a sheet-like object. That is, in this invention, although it stands to reason very that the antistatic 
engine performance is given to the spreading side of an antistatic agent, the antistatic engine performance 
is given to not only the spreading side of a coating constituent but the surface which is a field of the 
opposite side of a spreading side as shown in the example mentioned later. And grant of this antistatic 
engine performance is completely similarly performed to negative electrification also to positive 
electrification. 

[0012] The antistatic engine performance of the sheet-like object surface can be evaluated by finding time 
amount until it electrifies the surface which should be measured in predetermined surface potential, it 
measures the damping property of the surface potential by the passage of time after that and surface 
potential declines on fixed level. 

[0013] Although the antistatic engine performance of a spreading side may be enough satisfied when the 
antistatic agent of the surfactant system currently widely used for electrification prevention of a resin 



Plastic solid is applied to a sheet-like object When said coating constituent is given to a sheet-like object 
to infinite one (refer to the example of a comparison mentioned later), the surface potential half line of a 
spreading side and the field of the opposite side Not to mention a spreading side, it is that by which the 
surface potential half line in the surface of the opposite side is also controlled at 1 or less second (refer to 
the example mentioned later), and this is an unexpected effect by this invention. 

[0014] In this invention, it is found out as a phenomenon as a result of much experiments that the coating 
layer given to the rear face controls electrification of the surface effectively, and the reason is not yet 
clear enough. However, according to the guess of this invention persons, the coat layer containing the 
potassium used for this invention and an alkanolamine neutralization mold ionomer is excellent in the 
developmental potency of a charge (an electron, electron hole) and the transportability of a charge by 
charge induction, an opposite charge (an electron hole, electron) is guided to a rear face corresponding to 
surface charge, an internal field is formed quickly, and this is considered to be useful, relaxation thru/or 
disappearance, i.e., electrification prevention, of external electric field. This is supported by the fact that 
attenuation of surface potential arises quickly also to negative electrification also to positive electrification. 
This may be related to existence of two kinds of counter cations called potassium ion and alkanolamine. In 
250 or less polyethylene glycol, the device of others [ molecular weight / a potassium neutralization 
ionomer, a glycerol, or ] may be involving. Of course, the above-mentioned presumption does not restrain 
this invention in a certain semantics. 

[0015] The antistatic sheet-like object of [antistatic nature sheet-like object] this invention consists of a 
sheet-like object 1 and a coat layer 2 given to the rear face as it is shown in drawing 1 . This coat layer 2 
is formed from the constituent with the coating constituent containing a potassium and an alkanolamine 
neutralization mold ionomer, a potassium neutralization ionomer and a glycerol, or a with a molecular weight 
of 250 or less polyethylene glycol, and antistatic nature is given to the surface 3 of the sheet-like object 1 
also without any processing. 

[0016] The coating constituent used for [coat layer constituent] this invention contains the constituent 
with a potassium and an alkanolamine neutralization mold ionomer or a potassium neutralization ionomer, a 
glycerol, or a with a molecular weight of 250 or less polyethylene glycol. 

(1) Although its all are usable if the potassium neutralization ionomer used for a potassium and 
alkanolamine neutralization mold ionomer this invention contains potassium ion and alkanolamine as a 
cation kind, it is the point of antistatic nature and it is desirable that it is what uses as the base the 
ethylene and the unsaturated-carboxylic-acid copolymer (A) whose unsaturated-carboxylic-acid content is 
10 - 35 % of the weight. 

[0017] As the ethylene and an unsaturated-carboxylic-acid copolymer used as the base polymer of this 
ionomer, an unsaturated-carboxylic-acid content is 12 - 30% of the weight of a copolymer preferably ten 
to 35% of the weight If there are too few unsaturated-carboxylic-acid contents in a copolymer, it will 
become difficult for obtaining dispersion liquid with good dispersibility and stability to form a spreading film 
with good antistatic nature difficultly. If a copolymer with more unsaturated-carboxylic-acid contents than 
the above-mentioned range is used, since stable dispersion liquid are not not only obtained, but the water 
resisting property of the spreading film formed and the fall of a mechanical strength will take place on the 
other hand, it is not desirable, such ethylene and an unsaturated-carboxylic-acid copolymer — the duality 
of ethylene and unsaturated carboxylic acid — the plural copolymers with which copolymerization of other 
monomers was carried out not only to a copolymer but to arbitration — you may be — other monomers of 
arbitration — for example, copolymerization may be preferably carried out in 0 - 20% of the weight of the 
amount zero to 40% of the weight. 

[0018] As unsaturated carboxylic acid, an acrylic acid, a methacrylic acid, an ETAKURIRU acid, a maleic 
acid, a fumaric acid, an itaconic acid, a maleic anhydride, itaconic acid anhydride, maleic-acid monomethyl, 
maleic-acid monoethyl, etc. can be illustrated here. Especially a desirable thing is an acrylic acid or a 
methacrylic acid. 

[0019] As other monomers by which copolymerization may be carried out to the above-mentioned 
arbitration, unsaturated-carboxylic-acid ester, such as vinyl ester like vinyl acetate and propionic-acid 
vinyl, a methyl acrylate, an ethyl acrylate, acrylic-acid isopropyl, isobutyl acrylate, acrylic-acid n butyl, 
acrylic-acid iso octyl, 2-ethylhexyl acrylate, a methyl methacrylate, ethyl methacrylate, methacrylic-acid 
isobutyl, maleic-acid dimethyl, and a diethyl maleate, a carbon monoxide, a sulfur dioxide, etc. can be 
illustrated. 



[0020] As ethylene and an unsaturated-carboxylic-acid copolymer, it is desirable for the melt flow rate in 
190 degrees C and 2160g load to use [ 1-2000g / ] the thing of the range for 10-1500g / 10 minutes 
preferably for 10 minutes again. That is, if a thing with the very large value is used difficultly [ obtaining 
good dispersion liquid ] when the very low thing of a melt flow rate is used, since the reinforcement of the 
spreading film obtained from a solution runs short, it is not desirable. 

[0021] These ethylene copolymer can be obtained by copolymerizing the monomer to constitute by the 
high-pressure radical polymerization method. 

[0022] lonomer resin components are the 70-100-mol potassium ion of % and the amount which 
corresponds to 75-98-mol% preferably, and 1-40-mol % and the thing which it comes to neutralize by 5- 
30-mol % of alkanolamine preferably on the basis of the carboxyl group of the above-mentioned ethylene 
copolymer. 

[0023] That is, instead of potassium ion, even if it uses a lithium ion and sodium ion, the solution which can 
generate the spreading film excellent in antistatic nature cannot be obtained. Moreover, if the solution 
which can form a spreading film with good antistatic nature similarly if the amount of potassium ion 
becomes less than said range cannot be obtained and the amount crosses said range, stable dispersion 
liquid cannot be obtained. 

[0024] On the other hand, as alkanolamine which is the neutralization component of another side, it is the 
following general formula (1). 

R' — R is an alkylene group among a 3-n-N-(ROH) n type, n is the number of 1 thru/or 3, it comes out 
and the thing whose R* is a hydrogen atom or an alkyl group and which is shown is used. Also in this, 
diethanolamine, dipropanolamine, a JIPENTA Norian amine, N-methylethanol amine, and N-ethyl 
propanolamine are desirable, and diethanolamine is the most desirable. 

[0025] The above-mentioned alkanolamine is used by the quantitative ratio mentioned above. Since the 
antistatic engine performance, especially the antistatic engine performance under low humidity conditions 
fall also when fewer than the above-mentioned range also when there are more amounts of alkanolamine 
than the above-mentioned range and, it is not desirable. 

[0026] (2) As for the coating constituent to a coating constituent sheet-like object, consisting of aquosity 
dispersion liquid is desirable. In order to manufacture these dispersion liquid, the aquosity dispersion liquid 
containing the potassium and alkanolamine neutralization object of the above-mentioned base polymer are 
manufactured. In order to manufacture these aquosity dispersion liquid, a simultaneous adding method and 
a serial addition method are used. That is, by the simultaneous adding method, quantum use of ethylene 
and (meta) an acrylic-acid copolymer, and the potassium compound and alkanolamine of a raw material is 
carried out everywhere, and it is 95 degrees C or more in temperature preferably, and 80 degrees C or 
more are obtained by making it react underwater, agitating. A hydroxide, a carbonate, a hydrogencarbonate, 
carboxylate, etc. can be illustrated as a potassium compound here. 

[0027] The ethylene and (meta) the acrylic-acid copolymer of the description which the amount from 
which water and solid part concentration become 10 - 30 % of the weight preferably five to 40% of the 
weight in this method described above, It is based on the carboxyl group of this copolymer. The above- 
mentioned potassium compound of % of the amount of 70-100 mols to ionize, An aquosity dispersing 
element can be obtained by making it react, applying shearing force for the alkanolamine of the amount 
mentioned above at predetermined temperature among an autoclave with an agitator. Although reaction 
time changes also with reaction temperature or other reaction conditions, it is about 30 - 120 minutes. By 
the simultaneous adding method, addition actuation and reaction actuation are easy, processing is also 
easy actuation, and there is an advantage that a manufacturing cost is also low. 
[0028] The aquosity dispersion liquid obtained in this way have preferably 1-500nm of mean particle 
diameter in the range of 5-400nm, and 10 - 2000 mPa-s of viscosity is in the range of 50 - 1000 mPa-s 
preferably. Of course, the aquosity dispersion liquid used as a raw material can be serially manufactured 
also with an addition method, and should just blend alkanolamine with the aquosity dispersion liquid of the 
potassium ion neutralization object of the ethylene and the unsaturated-carboxylic-acid copolymer 
prepared beforehand in this case. 

[0029] In this invention, a constituent with a potassium neutralization mold ionomer, a glycerol, or a with a 
molecular weight of 250 or less polyethylene glycol can be used instead of a potassium and an 
alkanolamine neutralization mold ionomer. The thing of the potassium neutralization obtained with the 
means mentioned above as an ionomer of a potassium neutralization mold is used. Also among polyhydric 



alcohol, it is important to use a glycerol or a polyethylene glycol, for example, the antistatic nature should 
be satisfied with the bottom of low humidity conditions of nature is not obtained in having used the 
polypropylene glycol. Moreover, when using a polyethylene glycol, it is important that molecular weight is 
also 250 or less, and the antistatic nature it should be satisfied with the bottom of low humidity conditions 
of nature too is not obtained in having used the polyethylene glycol with larger molecular weight than the 
above-mentioned range. The above-mentioned glycerol or a polyethylene glycol unsaturated-carboxylic- 
acid copolymer [ ethylene and ] (A) Hits, and is used in 0.1 - 9% of the weight of an amount. Since the 
antistatic engine performance under low humidity conditions falls also when fewer than the above- 
mentioned range also when there are more these amounts than the above-mentioned range and, it is not 
desirable. 

[0030] In this invention, that solid content concentration can be adjusted by a request removing the 
moisture contained in water [ being manufactured ] nature liquid out of a system with means, such as 
azeotropic distillation, or diluting these aquosity dispersion liquid with water, antistatic [ which is used for 
this invention ] — service water — as for sex dispersion liquid, it is desirable that solid content 
concentration is in 10 thru/or the range which are 20 thru/or especially 30 % of the weight 40% of the 
weight in respect of the antistatic engine performance or spreading nature. 

[0031] antistatic [ which is used for this invention ] — business — various additives can be blended with 
dispersion liquid at arbitration. Other organic solvents, such as ester like lower alcohol like other polyhydric 
alcohol, such as ethylene glycol, an epoxy compound, a methanol, ethanol, n propanol, and isopropanol as 
an example of such an additive, propylene glycol mono-acetate, and ethylene glycol mono-acetate, an 
anti-oxidant, an ultraviolet ray absorbent, light stabilizer, a plasticizer, a pigment, a color, lubricant, an 
antiblocking agent, adhesives, an antimicrobial agent, a cross linking agent, a note nature amelioration 
agent, an inorganic bulking agent, a foaming agent, etc. can be mentioned. 

[0032] This organic solution can be used again, mixing with the solution of other polymers thru/or 
dispersion liquid, for example, is the purpose which raises the shelf life in low temperature, and can mix 
other polymer solutions thru/or dispersion liquid. In this case, the mixing ratio of a polymer solution 
besides above-mentioned water nature liquid/or dispersion liquid is good to be referred to as 99.9 / 0.1 - 
90/10 by solid part conversion (weight ratio). 

[0033] As such other solutions thru/or dispersion liquid of a polymer For example, polyvinyl acetate, an 
ethylene-vinylacetate copolymer, a polyvinyl chloride, A polyvinylidene chloride, water-soluble acrylic resin, 
acrylamide resin, meta-acrylamide resin, Acrylonitrile resin, meta-acrylonitrile resin, a styrene acrylic-acid 
copolymer, Water-soluble polyurethane resin, a water-soluble styrene maleic-acid copolymer, a styrene 
butadiene copolymer, High-impact-polystyrene resin, butadiene resins, polyester resin, An acrylonitrile 
butadiene copolymer, polyethylene, oxidation polyethylene, Solutions, such as a propylene ethylene 
copolymer, maleic-anhydride graft polyolefine, chlorinated polyethylene, chlorination polypropylene, EPDM, 
phenol resin, silicone resin, and an epoxy resin, can be mentioned. Two or more sorts may be used as well 
as these. 

[0034] In [sheet-like object] this invention, the laminated film thru/or sheet which consists of the various 
resin films thru/or sheet which is easy to be charged, fiber sheets, or these two sorts or more as a sheet- 
like object for giving antistatic nature can be mentioned. As such a sheet-like object, for example, high -, 
inside - low-density polyethylene, a line — low density polyethylene, ethylene and an alpha olefin 
copolymer, and an ethylene-vinylacetate copolymer — Ethylene and (meta) an acrylic ester copolymer, 
ethylene and (meta) an acrylic-acid copolymer, or its ionomer, Ethylene, an acrylic acid and (meta) an 
acrylic ester copolymer, or its ionomer, polypropylene, polyl butene, and poly4 methyl 1 pentene — an 
olefin polymer or a copolymer — [ like ] Polystyrene, high impact polystyrene, ABS mold resin, a styrene 
butadiene block copolymer, or styrene resin like the hydrogenation object, Polyester like polyethylene 
terephthalate and polybutylene terephthalate, The film thru/or sheet of thermoplastic polymers, such as 
mixture of nylon 6, a polyamide like Nylon 66, a polycarbonate, polyvinyl chlorides, and these arbitration 
rates, thru/or thermoplastic elastomer is mentioned. This film may be the laminated film thru/or sheet 
which a monolayer is sufficient as, of course, and consists of two or more resin layers. As a fiber sheet, 
olefin system resin, polyamide resin, polyester resin, acrylic resin, polyvinyl alcohol, the synthetic paper 
that consists of a chlorine content polymer, a nonwoven fabric sheet, a textileH^brics sheet etc. are 
mentioned. In order to raise the spreading nature of the coating constituent to a sheet-like object, ****** 
which gives the surface of a sheet-like object to surface treatment well-known in itself, such as corona 



treatment, ozonization f and flame treatment, as occasion demands is also made. Especially this invention is 
effective in electrification prevention of a resin film, and, as for the thickness of a resin film, generally, what 
has 10 thru/or the thickness of 200 micrometers is desirable. 

[0035] In order to apply the dispersion liquid of an ionomer to a [formation of coat layer] sheet-like base 
material, it can coat with a well-known method, for example, roll coating, a bar coating machine, an air knife 
coating machine, brush coating, a spray coating cloth, etc., or the method immersed in the organic solution 
for coating in a base material can be adopted. An under coat agent may be applied to a base material in 
order to improve an adhesive property etc., and surface treatment may be performed. Although the 
thickness of a spreading film is arbitrary, 0.1-20 micrometers is usually 0.2-15 micrometers preferably. 
Bridge formation processing by electron beam irradiation may be performed to a spreading film for the 
purpose which improves a water resisting property, endurance, etc. 
[0036] 

[Example] An example is given to below and this invention is concretely explained to it. In addition, the 
constituent used for formation of the sheet-like object used in the example and a coat layer is as follows. 
[0037] Sheet-like object: Polyester (PET) film trade name Toray Industries, Inc. make Lumiler thickness 
55-micrometer low density polyethylene (LDPE) 

Trade name Mitsui Chemicals, Inc. make Myra Son 1 6 thickness 46 micrometers [0038] constituent for 
coats: — ionomer aquosity dispersing element (IOD and notation): — base polymer Ethylene methacrylic- 
acid copolymer methacrylic-acid content 20 % of the weight and MFR 60g / 10min ion addition K ion per 
carboxyl group — 90 mol % diethanolamine The aquosity dispersing element surfactant mold [ of 25 % of 
the weight of 20 mol % resin concentration ] antistatic liquid Kao Corp. make Electro stripper QN [0039] 
Evaluation of antistatic nature was performed as follows. 

measuring instrument — the product made from U.S. ETS — Static Decay Meter Model 406 DFederal 
Test Method 101C 4046 — the test spec, of conformity MIL-B-81705C — written applied voltage 5000V 
Measuring condition It measured using 26 degrees C and the sample left in RH 12% for 24 hours. Evaluation 
criteria It impressed 5000V and the damping time of 50% and 10% of potential was measured. 
[0040] The aquosity dispersion liquid of said ionomer were applied to the rear face of the polyester (PET) 
film which carried out the [example 1] above-mentioned so that spreading thickness might be set to 5 
micrometers, and it dried for 1 minute at 100 degrees C. Antistatic nature was measured about a rear face 
and the surface. The obtained result is shown in a table 1. 

[0041] Antistatic nature was measured without processing on the [example 1 of comparison] polyester 
(PET) film. The obtained result is shown in a table 1. 

[0042] The aquosity dispersion liquid of said ionomer were applied to the rear face of the low-density- 
polyethylene (LDPE) film which carried out the [example 2] above-mentioned so that spreading thickness 
might be set to 10 micrometers, and it dried for 1 minute at 100 degrees C. Antistatic nature was 
measured about a rear face and the surface. The obtained result is shown in a table 1. 

[0043] Antistatic nature was measured without processing on the [example 2 of comparison] low-density- 
polyethylene (LDPE) film. The obtained result is shown in a table 1. 

[0044] Said surfactant mold antistatic liquid was applied to the rear face of the low-density-polyethylene 

(LDPE) film which carried out the [example 3 of comparison] above-mentioned so that spreading thickness 

might be set to 10 micrometers, and it dried for 1 minute at 100 degrees C. Antistatic nature was 

measured about a rear face and the surface. The obtained result is shown in a table 1. 

[0045] 

[A table 1] 
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According to the above-mentioned result, with surfactant mold antistatic liquid, although the good 
antistatic engine performance is shown in respect of spreading, to the antistatic engine performance not 
being discovered, the antistatic engine performance is discovered also in respect of [ of a spreading side ] 
opposite, and, moreover, it is understood by the specific ionomer dispersion liquid used by this invention 
with the rear face that the difference in the potential damping time in both sides is very small. Moreover, it 
is clear that antistatic nature can be given and both positive charge and a negative charge can moreover 
be discharged, without changing the physical properties on the surface of a film. 
[0046] 

[Effect of the Invention] performing any processing to the surface of a sheet-like object by carrying out 
the coat of the constituent with a potassium and an alkanolamine neutralization mold ionomer or a 
potassium neutralization mold ionomer, a glycerol, or a with a molecular weight of 250 or less polyethylene 
glycol to the rear face of a sheet-like object according to this invention — nothing — antistatic nature — 
it can give . In this invention, while the antistatic effect which was excellent in the surface by preparing a 
coat layer in the rear face of a sheet-like object is given, the advantage that grant of the antistatic engine 
performance does not serve as hindrance of processings, such as printing to the surface, is acquired, and 
there is also an advantage that moreover electric discharge is both effectively performed also to a 
negative charge also to positive charge. 
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TECHNICAL FIELD 



[A technical field to which invention belongs] This invention relates to a sheet-like object with which 
antistatic nature was completely given to details more also without processing in the surface by preparing 
a coat layer of a specific resin constituent in a rear face of a sheet-like object about an antistatic sheet- 
like object. 
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PRIOR ART 



[Description of the Prior Art] When dealing with plastics, fiber, paper, etc., and these are charged, the 
various static electricity failures may be caused. In order to prevent this, generally the antistatic agent is 
used. As an antistatic agent, a low-molecular mold organic compound like the surfactant of an anion 
system, a cation system, and the Nonion system is known, and they are used for the high molecular 
compound which constitutes a material using the translatability to the surface, applying these on the 
surface of a moldings, or blending them. 

[0003] Since such a low-molecular mold antistatic agent has a problem in the durability of effect, using a 
macromolecule mold antistatic agent is also performed. In order to form a thin electrification tightness film 
in the moldings surface with the method of blending with the high molecular compound which constitutes a 
material also in this case, the method of applying a liquefied antistatic agent is adopted. 
[0004] The technique of applying a liquefied antistatic agent has some dominance points compared with 
the method of blending with the high molecular compound which constitutes a material. For example, when 
a macromolecule mold antistatic agent is blended, a possibility that the physical properties of mold goods 
will change a lot with the poor compatibility may be high, and the fabrication itself may become impossible 
depending on the case. On the other hand, a spreading type antistatic agent can give sufficient un- 
charging nature only for the surface, without completely influencing logy [ of mold goods / MORUHO ]. 
Moreover, if a spreading type thing is used to using a lot of antistatic agents to a workpiece, small quantity 
required to form the layer of a several micrometers surface is sufficient for the thing which is actually 
necessity with a combination type. The aquosity dispersion liquid in consideration of a spreading mold 
antistatic agent with such an advantageous point especially environment, and handling nature could expect 
various antistatic uses, and the antistatic dispersion liquid of various classes have been developed. 
[0005] As one of such the liquefied macromolecule mold antistatic agents, the aquosity dispersion liquid of 
the potassium salt of ethylene and an unsaturated-carboxylic-acid copolymer are known. Although these 
aquosity dispersion liquid can form the spreading film excellent in the durability of the antistatic effect, 
they have in dryness the defect that un-charging nature falls. The method of adding polyoxy alkylene glycol 
and a multiple-valued hydroxyl-group content compound to aquosity dispersion liquid is proposed in each 
official report of JP,4-339849,A or JP,8-231791,A in order to improve such a defect. 
[0006] It is thermoplastics (A) to at least one interlayer who adjoins this thermoplastics layer in the 
layered product which the resin constituent of the ionomer of a potassium salt mold and polyhydric alcohol 
is extruded as an interlayer, and manufacturing a protection-against-dust nature layered product is also 
already known, and becomes JP, 10-1 93495, A from the three or more-layer layer whose at least one layer 
of a surface layer is a thermoplastics layer, It consists of the potassium ionomer (B) and polyhydroxy 
compound (C) of ethylene and an unsaturated-carboxylic-acid copolymer, and the protection-against-dust 
nature layered product which comes to prepare non-charged **** with which it comes [ as opposed to / 
in (B) / (B) ] to mix (C) at 0.1 - 30% of the weight of a rate is indicated as opposed to at least 5 % of the 
weight or more. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] performing any processing to the surface of a sheet-like object by carrying out 
the coat of the constituent with a potassium and an alkanolamine neutralization mold ionomer or a 
potassium neutralization mold ionomer, a glycerol, or a with a molecular weight of 250 or less polyethylene 
glycol to the rear face of a sheet-like object according to this invention — nothing — antistatic nature — 
it can give . In this invention, while the antistatic effect which was excellent in the surface by preparing a 
coat layer in the rear face of a sheet-like object is given, the advantage that grant of the antistatic engine 
performance does not serve as hindrance of processings, such as printing to the surface, is acquired, and 
there is also an advantage that moreover electric discharge is both effectively performed also to a 
negative charge also to positive charge. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It is common to apply an antistatic agent to the surface which 
should carry out electrification prevention as it accepts to the above-mentioned conventional technology 
in the antistatic treatment of a sheet-like object. However, although it is necessary to perform processing 
processing of printing etc. to the film surface, spreading of an antistatic agent tends to produce problems, 
such as causing poor printing. 

[0008] Although giving the antistatic engine performance to the surface resin layer of a layered product by 
preparing an ionomer constituent as an interlayer gives the outstanding advantage of not spoiling printing 
nature to a surface resin layer, with the means of this conventional technology, the troublesome actuation 
of an interlayer's extrusion and laminating is required, and to be able to give the antistatic engine 
performance to sheet-like objects, such as a film, with means, such as easier coating, is desired. 
[0009] this invention — a person — ** — a potassium — and — alkanolamine — neutralization — a mold 
— an ionomer — or — a potassium — neutralization — an ionomer — a glycerol — or — molecular 
weight — 250 — less than — a polyethylene glycol — a constituent — a sheet — ** — an object — a 
rear face — a coat — carrying out — things — a sheet — ** — an object — the surface — any — 
processing — giving — things — nothing — antistatic — a sex — it can give — things — having That is, 
the purpose of this invention has grant of the antistatic engine performance in offering the antistatic 
sheet-like object used as the hindrance of processings, such as printing, while the antistatic effect which 
was excellent in the surface by preparing a coat layer in the rear face of a sheet-like object is given. 
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MEANS 



[Means for Solving the Problem] According to this invention, a potassium and an alkanolamine 
neutralization mold ionomer or a potassium neutralization ionomer given to a rear face of a sheet-like 
object which has the surface and a rear face, and this sheet-like object, a glycerol, or molecular weight 
consists of a coat layer of a constituent with 250 or less polyethylene glycol, and an antistatic sheet-like 
object characterized by giving antistatic nature to the surface of a sheet-like object is offered. By 
antistatic sheet-like object of this invention, base resin of 1. ionomer is ethylene and the unsaturated- 
carboxylic-acid copolymer (A) whose unsaturated-carboxylic-acid content is 10 - 35 % of the weight, and 
is based on a carboxyl group of this copolymer. It is neutralized by alkanolamine of an amount which 
corresponds to potassium ion of an amount, and 1-40-mol% which corresponds to 70-100-mol%, 1. Base 
resin of an ionomer is ethylene and the unsaturated-carboxylic-acid copolymer (A) whose unsaturated- 
carboxylic-acid content is 10 - 35 % of the weight, and is based on a carboxyl group of this copolymer, 
potassium ion of an amount which corresponds to 70-100-mol% neutralizes — having — a glycerol or 
molecular weight — 250 or less polyethylene glycol — this copolymer — ( — containing in per [ A) / 0.1 ] 
thru/or 9% of the weight of an amount — And a thing neutralized by alkanolamine of an amount which 
corresponds to 1-40-mol%, 3. That said sheet-like object is a thermoplastics film, being formed by 
thickness whose 4. aforementioned coat layers' are 0.1 thru/or 20 micrometers, and giving [ 5. 
aforementioned coat layer ]-in form of aquosity dispersion liquid ** are desirable. 
[0011] 

[Embodiment of the Invention] 
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OPERATION 



[Operation] this invention is based on the knowledge that antistatic nature is given to the surface also 
without any processing, when the coating constituent, the potassium neutralization ionomer and the 
glycerol, or molecular weight containing a potassium and an alkanolamine neutralization mold ionomer gives 
a coating constituent with 250 or less polyethylene glycol to the rear face of a sheet-like object. That is, in 
this invention, although it stands to reason very that the antistatic engine performance is given to the 
spreading side of an antistatic agent, the antistatic engine performance is given to not only the spreading 
side of a coating constituent but the surface which is a field of the opposite side of a spreading side as 
shown in the example mentioned later. And grant of this antistatic engine performance is completely 
similarly performed to negative electrification also to positive electrification. 

[0012] The antistatic engine performance of the sheet-like object surface can be evaluated by finding time 
amount until it electrifies the surface which should be measured in predetermined surface potential, it 
measures the damping property of the surface potential by the passage of time after that and surface 
potential declines on fixed level. 

[0013] Although the antistatic engine performance of a spreading side may be enough satisfied when the 
antistatic agent of the surfactant system currently widely used for electrification prevention of a resin 
Plastic solid is applied to a sheet-like object When said coating constituent is given to a sheet-like object 
to infinite one (refer to the example of a comparison mentioned later), the surface potential half line of a 
spreading side and the field of the opposite side Not to mention a spreading side, it is that by which the 
surface potential half line in the surface of the opposite side is also controlled at 1 or less second (refer to 
the example mentioned later), and this is an unexpected effect by this invention. 

[0014] In this invention, it is found out as a phenomenon as a result of much experiments that the coating 
layer given to the rear face controls electrification of the surface effectively, and the reason is not yet 
clear enough. However, according to the guess of this invention persons, the coat layer containing the 
potassium used for this invention and an alkanolamine neutralization mold ionomer is excellent in the 
developmental potency of a charge (an electron, electron hole) and the transportability of a charge by 
charge induction, an opposite charge (an electron hole, electron) is guided to a rear face corresponding to 
surface charge, an internal field is formed quickly, and this is considered to be useful, relaxation thru/or 
disappearance, i.e., electrification prevention, of external electric field. This is supported by the fact that 
attenuation of surface potential arises quickly also to negative electrification also to positive electrification. 
This may be related to existence of two kinds of counter cations called potassium ion and alkanolamine. In 
250 or less polyethylene glycol, the device of others [ molecular weight / a potassium neutralization 
ionomer, a glycerol, or ] may be involving. Of course, the above-mentioned presumption does not restrain 
this invention in a certain semantics. 

[0015] The antistatic sheet-like object of [antistatic nature sheet-like object] this invention consists of a 
sheet-like object 1 and a coat layer 2 given to the rear face as it is shown in drawing 1 . This coat layer 2 
is formed from the constituent with the coating constituent containing a potassium and an alkanolamine 
neutralization mold ionomer, a potassium neutralization ionomer and a glycerol, or a with a molecular weight 
of 250 or less polyethylene glycol, and antistatic nature is given to the surface 3 of the sheet-like object 1 
also without any processing. 

[0016] The coating constituent used for [coat layer constituent] this invention contains the constituent 
with a potassium and an alkanolamine neutralization mold ionomer or a potassium neutralization ionomer, a 
glycerol, or a with a molecular weight of 250 or less polyethylene glycol. 



(1) Although its all are usable if the potassium neutralization ionomer used for a potassium and 
alkanolamine neutralization mold ionomer this invention contains potassium ion and alkanolamine as a 
cation kind, it is the point of antistatic nature and it is desirable that it is what uses as the base the 
ethylene and the unsaturated-carboxylic-acid copolymer (A) whose unsaturated-carboxylic-acid content is 
10 - 35 % of the weight. 

[0017] As the ethylene and an unsaturated-carboxylic-acid copolymer used as the base polymer of this 
ionomer, an unsaturated-carboxylic-acid content is 12 - 30% of the weight of a copolymer preferably ten 
to 35% of the weight If there are too few unsaturated-carboxylic-acid contents in a copolymer, it will 
become difficult for obtaining dispersion liquid with good dispersibility and stability to form a spreading film 
with good antistatic nature difficultly. If a copolymer with more unsaturated-carboxylic-acid contents than 
the above-mentioned range is used, since stable dispersion liquid are not not only obtained, but the water 
resisting property of the spreading film formed and the fall of a mechanical strength will take place on the 
other hand, it is not desirable, such ethylene and an unsaturated-carboxylic-acid copolymer — the duality 
of ethylene and unsaturated carboxylic acid — the plural copolymers with which copolymerization of other 
monomers was carried out not only to a copolymer but to arbitration — you may be — other monomers of 
arbitration — for example, copolymerization may be preferably carried out in 0 - 20% of the weight of the 
amount zero to 40% of the weight. 

[0018] As unsaturated carboxylic acid, an acrylic acid, a methacrylic acid, an ETAKURIRU acid, a maleic 
acid, a fumaric acid, an itaconic acid, a maleic anhydride, itaconic acid anhydride, maleic-acid monomethyl, 
maleic-acid monoethyl, etc. can be illustrated here. Especially a desirable thing is an acrylic acid or a 
methacrylic acid. 

[0019] As other monomers by which copolymerization may be carried out to the above-mentioned 
arbitration, unsaturated-carboxylic-acid ester, such as vinyl ester like vinyl acetate and propionic-acid 
vinyl, a methyl acrylate, an ethyl acrylate, acrylic-acid isopropyl, isobutyl acrylate, acrylic-acid n butyl, 
acrylic-acid iso octyl, 2-ethylhexyl acrylate, a methyl methacrylate, ethyl methacrylate, methacrylic-acid 
isobutyl, maleic-acid dimethyl, and a diethyl maleate, a carbon monoxide, a sulfur dioxide, etc. can be 
illustrated. 

[0020] As ethylene and an unsaturated-carboxylic-acid copolymer, it is desirable for the melt flow rate in 
190 degrees C and 2160g load to use [ 1-2000g / ] the thing of the range for 10-1500g / 10 minutes 
preferably for 10 minutes again. That is, if a thing with the very large value is used difficultly [ obtaining 
good dispersion liquid ] when the very low thing of a melt flow rate is used, since the reinforcement of the 
spreading film obtained from a solution runs short, it is not desirable. 

[0021] These ethylene copolymer can be obtained by copolymerizing the monomer to constitute by the 
high-pressure radical polymerization method. 

[0022] Ionomer resin components are the 70-100-mol potassium ion of % and the amount which 
corresponds to 75-98~mol% preferably, and 1-40-mol % and the thing which it comes to neutralize by 5- 
30-mol % of alkanolamine preferably on the basis of the carboxyl group of the above-mentioned ethylene 
copolymer. 

[0023] That is, instead of potassium ion, even if it uses a lithium ion and sodium ion, the solution which can 
generate the spreading film excellent in antistatic nature cannot be obtained. Moreover, if the solution 
which can form a spreading film with good antistatic nature similarly if the amount of potassium ion 
becomes less than said range cannot be obtained and the amount crosses said range, stable dispersion 
liquid cannot be obtained. 

[0024] On the other hand, as alkanolamine which is the neutralization component of another side, it is the 
following general formula (1). 

R' — R is an alkylene group among a 3-n-N-(ROH) n type, n is the number of 1 thru/or 3, it comes out 
and the thing whose R' is a hydrogen atom or an alkyl group and which is shown is used. Also in this, 
diethanolamine, dipropanolamine, a JIPENTA Norian amine, N-methylethanol amine, and N-ethyl 
propanolamine are desirable, and diethanolamine is the most desirable. 

[0025] The above-mentioned alkanolamine is used by the quantitative ratio mentioned above. Since the 
antistatic engine performance, especially the antistatic engine performance under low humidity conditions 
fall also when fewer than the above-mentioned range also when there are more amounts of alkanolamine 
than the above-mentioned range and, it is not desirable. 

[0026] (2) As for the coating constituent to a coating constituent sheet-like object, consisting of aquosity 



dispersion liquid is desirable. In order to manufacture these dispersion liquid, the aquosity dispersion liquid 
containing the potassium and alkanolamine neutralization object of the above-mentioned base polymer are 
manufactured. In order to manufacture these aquosity dispersion liquid, a simultaneous adding method and 
a serial addition method are used. That is, by the simultaneous adding method, quantum use of ethylene 
and (meta) an acrylic-acid copolymer, and the potassium compound and alkanolamine of a raw material is 
carried out everywhere, and it is 95 degrees C or more in temperature preferably, and 80 degrees C or 
more are obtained by making it react underwater, agitating. A hydroxide, a carbonate, a hydrogencarbonate, 
carboxylate, etc. can be illustrated as a potassium compound here. 

[0027] The ethylene and (meta) the acrylic-acid copolymer of the description which the amount from 
which water and solid part concentration become 10 - 30 % of the weight preferably five to 40% of the 
weight in this method described above, It is based on the carboxyl group of this copolymer. The above- 
mentioned potassium compound of % of the amount of 70-100 mols to ionize, An aquosity dispersing 
element can be obtained by making it react, applying shearing force for the alkanolamine of the amount 
mentioned above at predetermined temperature among an autoclave with an agitator. Although reaction 
time changes also with reaction temperature or other reaction conditions, it is about 30 - 120 minutes. By 
the simultaneous adding method, addition actuation and reaction actuation are easy, processing is also 
easy actuation, and there is an advantage that a manufacturing cost is also low. 

[0028] The aquosity dispersion liquid obtained in this way have preferably 1-500nm of mean particle 
diameter in the range of 5-400nm, and 10 - 2000 mPa-s of viscosity is in the range of 50 - 1000 mPa-s 
preferably. Of course, the aquosity dispersion liquid used as a raw material can be serially manufactured 
also with an addition method, and should just blend alkanolamine with the aquosity dispersion liquid of the 
potassium ion neutralization object of the ethylene and the unsaturated-carboxylic-acid copolymer 
prepared beforehand in this case. 

[0029] In this invention, a constituent with a potassium neutralization mold ionomer, a glycerol, or a with a 
molecular weight of 250 or less polyethylene glycol can be used instead of a potassium and an 
alkanolamine neutralization mold ionomer. The thing of the potassium neutralization obtained with the 
means mentioned above as an ionomer of a potassium neutralization mold is used. Also among polyhydric 
alcohol, it is important to use a glycerol or a polyethylene glycol, for example, the antistatic nature should 
be satisfied with the bottom of low humidity conditions of nature is not obtained in having used the 
polypropylene glycol. Moreover, when using a polyethylene glycol, it is important that molecular weight is 
also 250 or less, and the antistatic nature it should be satisfied with the bottom of low humidity conditions 
of nature too is not obtained in having used the polyethylene glycol with larger molecular weight than the 
above-mentioned range. The above-mentioned glycerol or a polyethylene glycol unsaturated-carboxylic^ 
acid copolymer [ ethylene and ] (A) Hits, and is used in 0.1 - 9% of the weight of an amount. Since the 
antistatic engine performance under low humidity conditions falls also when fewer than the above- 
mentioned range also when there are more these amounts than the above-mentioned range and, it is not 
desirable. 

[0030] In this invention, that solid content concentration can be adjusted by a request removing the 
moisture contained in water [ being manufactured ] nature liquid out of a system with means, such as 
azeotropic distillation, or diluting these aquosity dispersion liquid with water, antistatic [ which is used for 
this invention ] — service water — as for sex dispersion liquid, it is desirable that solid content 
concentration is in 10 thru/or the range which are 20 thru/or especially 30 % of the weight 40% of the 
weight in respect of the antistatic engine performance or spreading nature. 

[0031] antistatic [ which is used for this invention ] — business — various additives can be blended with 
dispersion liquid at arbitration. Other organic solvents, such as ester like lower alcohol like other polyhydric 
alcohol, such as ethylene glycol, an epoxy compound, a methanol, ethanol, n propanol, and isopropanol as 
an example of such an additive, propylene glycol mono-acetate, and ethylene glycol mono-acetate, an 
anti-oxidant, an ultraviolet ray absorbent, light stabilizer, a plasticizer, a pigment, a color, lubricant, an 
antiblocking agent, adhesives, an antimicrobial agent, a cross linking agent, a note nature amelioration 
agent, an inorganic bulking agent, a foaming agent, etc. can be mentioned. 

[0032] This organic solution can be used again, mixing with the solution of other polymers thru/or 
dispersion liquid, for example, is the purpose which raises the shelf life in low temperature, and can mix 
other polymer solutions thru/or dispersion liquid. In this case, the mixing ratio of a polymer solution 
besides above-mentioned water nature liquid/or dispersion liquid is good to be referred to as 99.9 / 0.1 - 



90/10 by solid part conversion (weight ratio). 

[0033] As such other solutions thru/or dispersion liquid of a polymer For example, polyvinyl acetate, an 
ethylene-vinylacetate copolymer, a polyvinyl chloride, A polyvinylidene chloride, water-soluble acrylic resin, 
acrylamide resin, meta-acrylamide resin, Acrylonitrile resin, meta-acrylonitrile resin, a styrene acrylic-acid 
copolymer, Water-soluble polyurethane resin, a water-soluble styrene maleic-acid copolymer, a styrene 
butadiene copolymer, High-impact-polystyrene resin, butadiene resins, polyester resin, An acrylonitrile 
butadiene copolymer, polyethylene, oxidation polyethylene, Solutions, such as a propylene ethylene 
copolymer, maleic-anhydride graft polyolefine, chlorinated polyethylene, chlorination polypropylene, EPDM, 
phenol resin, silicone resin, and an epoxy resin, can be mentioned. Two or more sorts may be used as well 
as these. 

[0034] In [sheet-like object] this invention, the laminated film thru/or sheet which consists of the various 
resin films thru/or sheet which is easy to be charged, fiber sheets, or these two sorts or more as a sheet- 
like object for giving antistatic nature can be mentioned. As such a sheet-like object, for example, high - 
inside - low-density polyethylene, a line — low density polyethylene, ethylene and an alpha olefin 
copolymer, and an ethylene-vinylacetate copolymer — Ethylene and (meta) an acrylic ester copolymer, 
ethylene and (meta) an acrylic-acid copolymer, or its ionomer, Ethylene, an acrylic acid and (meta) an 
acrylic ester copolymer, or its ionomer, polypropylene, polyl butene, and poly4 methyl 1 pentene — an 
olefin polymer or a copolymer — [ like ] Polystyrene, high impact polystyrene, ABS mold resin, a styrene 
butadiene block copolymer, or styrene resin like the hydrogenation object, Polyester like polyethylene 
terephthalate and polybutylene terephthalate, The film thru/or sheet of thermoplastic polymers, such as 
mixture of nylon 6, a polyamide like Nylon 66, a polycarbonate, polyvinyl chlorides, and these arbitration 
rates, thru/or thermoplastic elastomer is mentioned. This film may be the laminated film thru/or sheet 
which a monolayer is sufficient as, of course, and consists of two or more resin layers. As a fiber sheet, 
olefin system resin, polyamide resin, polyester resin, acrylic resin, polyvinyl alcohol, the synthetic paper 
that consists of a chlorine content polymer, a nonwoven fabric sheet, a textile-fabrics sheet, etc. are 
mentioned. In order to raise the spreading nature of the coating constituent to a sheet-like object, ****** 
which gives the surface of a sheet-like object to surface treatment well-known in itself, such as corona 
treatment, ozonization, and flame treatment, as occasion demands is also made. Especially this invention is 
effective in electrification prevention of a resin film, and, as for the thickness of a resin film, generally, what 
has 10 thru/or the thickness of 200 micrometers is desirable. 

[0035] In order to apply the dispersion liquid of an ionomer to a [formation of coat layer] sheet-like base 
material, it can coat with a well-known method, for example, roll coating, a bar coating machine, an air knife 
coating machine, brush coating, a spray coating cloth, etc., or the method immersed in the organic solution 
for coating in a base material can be adopted. An under coat agent may be applied to a base material in 
order to improve an adhesive property etc., and surface treatment may be performed. Although the 
thickness of a spreading film is arbitrary, 0.1-20 micrometers is usually 0.2-15 micrometers preferably. 
Bridge formation processing by electron beam irradiation may be performed to a spreading film for the 
purpose which improves a water resisting property, endurance, etc. 
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EXAMPLE 



[Example] An example is given to below and this invention is concretely explained to it. In addition, the 
constituent used for formation of the sheet-like object used in the example and a coat layer is as follows. 
[0037] Sheet-like object: Polyester (PET) film trade name Toray Industries, Inc. make Lumiler thickness 
55-micrometer low density polyethylene (LDPE) 

Trade name Mitsui Chemicals, Inc. make Myra Son 16 thickness 46 micrometers [0038] constituent for 
coats: — ionomer aquosity dispersing element (IOD and notation): — base polymer Ethylene methacrylic- 
acid copolymer methacrylic-acid content 20 % of the weight and MFR 60g / 10min ion addition K ion per 
carboxyl group — 90 mol % diethanolamine The aquosity dispersing element surfactant mold [ of 25 % of 
the weight of 20 mol % resin concentration ] antistatic liquid Kao Corp. make Electro stripper QN [0039] 
Evaluation of antistatic nature was performed as follows. 

measuring instrument — the product made from U.S. ETS — Static Decay Meter Model 406 DFederal 
Test Method 101C 4046 — the test spec, of conformity MIL-B-81705C — written applied voltage 5000V 
Measuring condition It measured using 26 degrees C and the sample left in RH 12% for 24 hours. Evaluation 
criteria It impressed 5000V and the damping time of 50% and 10% of potential was measured. 
[0040] The aquosity dispersion liquid of said ionomer were applied to the rear face of the polyester (PET) 
film which carried out the [example 1] above-mentioned so that spreading thickness might be set to 5 
micrometers, and it dried for 1 minute at 100 degrees C. Antistatic nature was measured about a rear face 
and the surface. The obtained result is shown in a table 1. 

[0041] Antistatic nature was measured without processing on the [example 1 of comparison] polyester 
(PET) film. The obtained result is shown in a table 1. 

[0042] The aquosity dispersion liquid of said ionomer were applied to the rear face of the low-density- 
polyethylene (LDPE) film which carried out the [example 2] above-mentioned so that spreading thickness 
might be set to 10 micrometers, and it dried for 1 minute at 100 degrees C. Antistatic nature was 
measured about a rear face and the surface. The obtained result is shown in a table 1. 

[0043] Antistatic nature was measured without processing on the [example 2 of comparison] low-density- 
polyethylene (LDPE) film. The obtained result is shown in a table 1. 

[0044] Said surfactant mold antistatic liquid was applied to the rear face of the low-density-polyethylene 
(LDPE) film which carried out the [example 3 of comparison] above-mentioned so that spreading thickness 
might be set to 10 micrometers, and it dried for 1 minute at 100 degrees C. Antistatic nature was 
measured about a rear face and the surface. The obtained result is shown in a table 1. 
[0045] 
[A table 1] 
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According to the above-mentioned result, with surfactant mold antistatic liquid, although the good 
antistatic engine performance is shown in respect of spreading, to the antistatic engine performance not 
being discovered, the antistatic engine performance is discovered also in respect of [ of a spreading side ] 
opposite, and, moreover, it is understood by the specific ionomer dispersion liquid used by this invention 
with the rear face that the difference in the potential damping time in both sides is very small. Moreover, it 
is clear that antistatic nature can be given and both positive charge and a negative charge can moreover 
be discharged, without changing the physical properties on the surface of a film. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing an example of the cross-section structure of the antistatic 
sheet-like object of this invention. 
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[ Drawing 1] 
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